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(57) ABSTRACT 

A platform monitoring System includes a camera for cap 
turing a Situation on a platform. An image captured by the 
camera is transmitted from a light emitter on the ground Side 
as an optical Signal and also transmitted from a transmission 
antenna on the ground Side as a radio wave Signal. These 
Signals are received by an optical receiver and a reception 
antenna, respectively, mounted in a leading end portion of a 
vehicle. When the vehicle is positioned in a region around a 
Stopping position, an image carried by the optical Signal is 
Selectively displayed on a monitor disposed near an opera 
tor's seat in the vehicle. When the vehicle is positioned out 
of the region around the Stopping position, an image carried 
by the radio wave signal is Selectively displayed on the 
monitor near the operator's Seat in the vehicle. 
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PLATFORM MONITORING SYSTEM 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to a platform moni 
toring System which permits an operator or the like on the 
vehicle side Such as a vehicle running on a track to monitor 
a situation on a platform (how passengers are getting on and 
off a train, and So on). 
0002. When a train stopping at a platform is to leave the 
platform, it is necessary to confirm the Safety as to whether 
or not any passenger is being caught by a door of the train, 
and so on before the trans is started. Not only that, a 
continuous Safety check is requested in Some cases as to 
whether or not any passenger caught by a door is being 
dragged in a predetermined range of running immediately 
after the Start as well to duplicate the Safety check Such that 
neglected Safety check before the Start will never result in a 
grave accident. 
0003) While a crew has visually confirmed the safety as 
mentioned in the past, a platform monitoring System has 
been provided for permitting an operator or the like to 
monitor a situation on a platform as So-called one-man 
operated trains, without crews, have been increasingly intro 
duced. 

0004. An example of a conventional platform monitoring 
system will be described with reference to FIG. 5. FIG. 5 
is a Schematic plan view generally illustrating an exemplary 
configuration of Some components of a conventional plat 
form monitoring system. In FIG. 5, reference numeral 1 
designates a track, 2, a vehicle (a train in the illustrated 
example) running on the track 1, 3, a platform; and an arrow 
X, a direction in which the vehicle 2 runs. 
0005 The conventional platform monitoring system 
illustrated in FIG. 5 comprises television cameras 4a-4c 
installed on the ground Side for capturing situations on the 
platform 3; an optical wireless transmission System for 
transmitting images captured by the television cameras 
4a-4c to the vehicle Side as optical Signals, and a television 
monitor (not shown) installed near an operator's seat in the 
vehicle 2 for displaying images transmitted by the optical 
wireleSS transmission System. The optical wireleSS transmis 
Sion System comprises an optical transmitter installed on the 
ground Side, and an optical receiver installed on the Side of 
the vehicle 2. The optical transmitter has a multiplicity of 
light emitters 5a-5e installed on the ground side, while the 
optical receiver has an light receiver 6 mounted at a leading 
end of the vehicle 2. The multiplicity of light emitters 5a-5e 
are disposed at predetermined intervals along the track 1, as 
illustrated in FIG. 5, such that they cover a desired vehicle 
position range R1 in which Signal transmission can be 
achieved. 

0006 The multiplicity of light emitters 5a-5e are used in 
this way because each of the light emitters has a light 
emitting angle So narrow that a single light emitter cannot 
cover the desired range R1. In FIG. 5, the position of the 
vehicle 2 is indicated as the position of the leading end of the 
vehicle 2 for convenience of explanation. Since the track 1 
extends in the horizontal direction in the figure, vehicle 
positions P0-P2 in the figure are indicated at positions in the 
horizontal direction in the figure. Position P0 indicates a 
predetermined Stopping position on the platform 3 at which 
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the vehicle 2 should be stopped. The range R1 extends from 
position P1 to position P2, where position P1 is defined at a 
position slightly in front of stopping position P0 in the 
vehicle running direction (indicated by the arrow X) (on the 
right side in FIG. 5), and position P2 is defined at a 
predetermined position behind Stopping position P0 in the 
vehicle running direction (on the left side in FIG. 5). 
Position P2 is set in accordance with the length of the 
vehicle 2 and a distance over which a continuous Safety 
check is desired for checking whether or not any passenger 
is caught by a door and dragged after the vehicle 2 has been 
started from the platform 3. 
0007 According to the conventional platform monitoring 
System, when the vehicle 2 is positioned within the range 
R1, images representing situations (situations of passengers 
getting on and off the vehicle) on the platform 3 captured by 
the cameras 4a-4C are transmitted from the ground Side to 
the side of the vehicle 2 through the light emitters 5a-5e and 
the light receiver 6, and displayed on the television monitor 
near the operator's Seat in the vehicle 2. Thus, the operator 
of the vehicle 2, Viewing the display, not only can make a 
Safety check as to whether any passenger is caught by a door 
while the vehicle 2 remains stopped at position P0 with 
respect to the platform 3, but also can continue the Safety 
check as to whether any passenger caught by a door is being 
dragged also in the predetermined range of running imme 
diately after the vehicle 2 has been started. 
0008. In addition, according to the conventional platform 
monitoring System, the optical wireleSS transmission System 
is employed as a wireless transmission System for transmit 
ting images from the ground Side to the Side of the vehicle 
2, and light is employed as a transmission medium, So that, 
unlike the employment of radio waves as a transmission 
medium, images representing Situations on the platform 3 
can be transmitted without fail and displayed on the televi 
sion monitor in the vehicle 2 without suffering from noise 
which could be generated due to multiple reflection (multi 
path). 
0009. However, since the conventional platform moni 
toring System requires the multiplicity of light emitters 
5a-5e, a higher cost is inevitable, and the installation of the 
light emitters also requires significant time and labor. Par 
ticularly, if a portion of the track 1 behind the platform 3 in 
the vehicle running direction (on the left side in FIG. 5) is 
curved, a further increased number of light emitters 5a-5e 
must be installed, thereby resulting in a further increase in 
the cost and labor for the installation. 

0010. As an alternative, it is contemplated to use a radio 
wave based wireleSS transceiver as a wireleSS transmission 
System in place of the optical wireleSS transmission System. 
In this case, Since radio waves tend to be less directive and 
therefore propagate over a wider range as compared with the 
light, the number of transmitters can be reduced. It is 
therefore possible to largely reduce the cost and labor for 
installation, as compared with the employment of the optical 
wireleSS transmission System. 
0011. However, the radio wave based wireless trans 
ceiver, if employed, is more Susceptible to noise due to 
multiple reflection (multipath). As a result, depending on a 
nearby Situation (existence of wall Surfaces and other build 
ings), the vehicle 2 may be located at a position at which 
images available for monitoring for a Safety check cannot be 
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displayed on the television monitor at the operator's Seat. 
Such a position may be coincident with the Stopping position 
P0 of the vehicle 2 with respect to the platform 3. In this 
event, notwithstanding the fact that the monitoring of Situ 
ations on the platform 3 is most important when the vehicle 
2 remains stopped at the stopping position P0 (i.e., when 
passengers are getting on and off) for ensuring the Safety for 
the passengers, the monitoring is disabled, which is fatal as 
the platform monitoring System. 

0012 For the reason set forth above, it has been a matter 
of technical common Sense in the field of a platform moni 
toring System that light should be used, rather than radio 
waves, as a transmission medium for images representing 
Situations on a platform, and that an increase in the cost and 
labor for the installation resulting from the employment of 
the multiplicity of light emitters 5a-5e must be regarded as 
acceptable. 

0013 JP-A-62-16636 discloses an optical space trans 
mission device against moving body, which is constituted of 
a plurality of optical transmitters installed on the ground Side 
and an optical receiver installed on a moving body. 
0014) JP-A-11-331816 discloses a mobile body optical 
Space transmission System, in which images representing a 
State on a platform are transmitted to a train by a ground Side 
light transmission device and an on-vehicle Side light receiv 
ing device. 
0015 JP-A-10-304346 discloses an ITV system for con 
firming Safety, in which monitor Video images at a Station 
platform by two television cameras are Synthesized into one 
image and the image is transmitted from the Station platform 
to a train by a radio transmitter. 

SUMMARY OF THE INVENTION 

0016. It is an object of the present invention to provide a 
platform monitoring System which, contrary to the technical 
common Sense as mentioned above, is capable of reliably 
and appropriately monitoring as required for ensuring the 
Safety for passengers, and is capable of operating with a leSS 
number of light emitters, thereby reducing the cost and labor 
for installation thereof. 

0.017. The results of studies made by the inventors have 
revealed the characteristics as described below in the plat 
form monitoring System. Specifically, it is most important 
for ensuring the Safety for passengers to monitor Situations 
on a platform when a vehicle remains Stopped at a prede 
termined stopping position with respect to the platform (i.e., 
when passengers are getting on and off). Therefore, when the 
vehicle remains Stopped at the predetermined Stopping posi 
tion with respect to the platform, images representing Situ 
ations on the platform must be transmitted to the vehicle side 
to display the situations without fail. Also, while the vehicle 
remains Stopped at the platform, the operator and So on will 
be carefully watching images representing situations on the 
platform, So that the quality of the images are preferably 
higher. On the other hand, when the situations on the 
platform are monitored for continuing a Safety check as to 
whether any passenger is caught by a door and dragged in a 
predetermined range of running immediately after the 
vehicle has been Started from the platform, temporary dis 
turbance on images representing situations on the platform, 
if any, would not cause any problem for the Safety check. In 
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addition, Since the vehicle is running, the operator will view 
the images representing the situations on the platform while 
paying attentions to the front, i.e., the operator will not 
watch the images So carefully, the quality of the images may 
be relatively low for Sufficiently accomplishing the purpose. 

0018. The present invention has been made by skillfully 
utilizing the aforementioned characteristics of the platform 
monitoring System found by the inventors. 
0019 Specifically, a platform monitoring system accord 
ing to one aspect of the present invention comprises an 
imager device installed on the ground Side for capturing a 
Situation on a platform, a wireless transmission unit for 
transmitting an image captured by the imager device to a 
vehicle Side, a display unit installed on the vehicle Side for 
displaying an image transmitted by the wireleSS transmission 
unit. The wireleSS transmission unit includes an optical 
transmitter installed on the ground Side for transmitting an 
image captured by the imager device as an optical Signal, a 
radio wave transmitter installed on the ground Side for 
transmitting the image as a radio wave signal, an optical 
receiver installed on the vehicle Side for receiving an optical 
Signal transmitted from the optical transmitter, a radio wave 
receiver installed on the vehicle Side for receiving a radio 
wave Signal transmitted from the radio wave transmitter, and 
a Selector for Selecting one of the optical Signal received by 
the optical receiver and the radio wave signal received by the 
radio wave receiver. The optical transmitter and the optical 
receiver are positioned Such that a vehicle position range in 
which Signal transmission through the optical Signal can be 
achieved includes a region around a predetermined Stopping 
position of the vehicle with respect to the platform. The 
radio wave transmitter and the radio wave receiver are 
positioned Such that a vehicle position range in which Signal 
transmission through the radio wave signal can be achieved 
includes a range from a region around the Stopping position 
to a predetermined position behind the Stopping position in 
a vehicle running direction. Then, an image represented by 
a signal Selected by the Selector is Selectively displayed on 
the display unit. 
0020. According to this platform monitoring system, as 
transmission media for transmitting an image representing a 
Situation on a platform captured by the imager device to the 
vehicle Side, both radio waves and light waves are used, Such 
that an image transmitted through one medium is Selected by 
the Selector and displayed on the display unit on the vehicle 
Side. Then, the vehicle position range in which Signal 
transmission through the optical Signal can be achieved 
includes the region around the predetermined Stopping posi 
tion of the vehicle with respect to the platform, while the 
vehicle position range in which Signal transmission through 
the radio wave signal can be achieved includes a range from 
the region around the predetermined Stopping position of the 
vehicle with respect to the platform to a predetermined 
position behind the vehicle Stopping position in the vehicle 
running direction. 
0021. Therefore, according to the foregoing platform 
monitoring System, for example, the Selector may select an 
optically transmitted Signal when the vehicle remains 
Stopped at the predetermined Stopping position, and Select 
an image transmitted through any medium available for 
Signal transmission, Selected from the light and the radio 
waves, when the vehicle is positioned within a vehicle 
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position range which extends from the Stopping position to 
a predetermined position backward from the Stopping posi 
tion in the vehicle running direction. In this way, the 
Situation on the platform can be appropriately monitored in 
accordance with the characteristics of the platform monitor 
ing System. 

0022 Specifically, when the vehicle remains stopped at 
the predetermined Stopping position, an optically transmit 
ted image is displayed on the display unit in the vehicle. 
Since the optical transmission is free from noise due to 
multipath, the image representing the situation on the plat 
form is reliably transmitted and displayed on the display unit 
on the vehicle side without fail. 

0023. On the other hand, when the vehicle is positioned 
within the vehicle position range which extends from the 
Stopping position to the predetermined position backward 
from the Stopping position in the vehicle running direction, 
an image transmitted through any medium available for 
Signal transmission, Selected from the light and the radio 
waves, is displayed on the display unit on the vehicle Side. 
Therefore, as long as the vehicle is positioned within that 
range, the image transmitted through radio waves is dis 
played on the display unit on the vehicle Side even if the 
vehicle is positioned within a range in which the optical 
transmission is disabled. AS previously described, Since the 
radio wave signal transmission is Susceptible to noise due to 
multipath, the vehicle may happen to be at a position 
(hereinafter referred to as the “transmission disabled posi 
tion”) at which images available for monitoring for safety 
check cannot be displayed on the display unit depending on 
a nearby situation (existence of wall Surfaces and other 
buildings). However, in the platform monitoring System of 
the present invention, Since the image transmitted through 
radio waves is displayed on the display unit only when the 
vehicle lies other than the predetermined Stopping position 
(i.e., while the vehicle is running), the vehicle passes over 
the transmission disabled position instantaneously So that 
the image displayed on the display unit merely experiences 
temporary disturbance. Thus, even within the predetermined 
range of running immediately after the vehicle has been 
Started from the platform, a Safety check can be appropri 
ately continued as to whether or not any passenger is caught 
by a door and dragged. 

0024. Also, in the platform monitoring system, since the 
vehicle position range in which Signal transmission through 
an optical Signal can be achieved is only required to include 
the region around the predetermined Stopping position of the 
vehicle with respect to the platform, the number of light 
emitters constituting the optical transmitter can be largely 
reduced, thereby making it possible to reduce the cost and 
labor for the installation as the overall system even in 
consideration of the requirements for the radio wave trans 
mitter and the radio wave receiver, as compared with the 
aforementioned conventional platform monitoring System. It 
should be noted that since radio waves tend to be less 
directive and therefore propagate over a wider range as 
compared with the light, the number of radio wave trans 
mitters can be reduced irrespective of whether the track is 
curved, and only few labor is required for installing the radio 
wave transmitter. 
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0025 AS described above, the platform monitoring sys 
tem can appropriately perform the monitoring required for 
ensuring the Safety for passengers without fail, and requires 
a less number of light emitters to contribute to a reduction 
in the cost and labor for the installation. 

0026. The selector may be responsive to a transmission 
State of an optical Signal between the optical transmitter and 
the optical receiver for Selecting the optical signal when the 
optical Signal presents a good transmission State, and the 
radio wave signal when the optical Signal does not present 
the good transmission State. In this implementation, Since 
one of the optical Signal and the radio wave signal is Selected 
in accordance with a good or a bad transmission condition 
of the optical Signal, an optically transmitted image is 
Selected when the vehicle remains Stopped at the predeter 
mined Stopping position, while an image transmitted 
through any medium available for Signal transmission is 
Selected from the optical Signal and the radio wave signal 
when the vehicle is positioned within the vehicle position 
range which extends from the Stopping position to the 
predetermined position backward from the Stopping position 
in the vehicle running direction. 
0027) Alternatively, the selector may include an optical 
Signal level detector for detecting a level of an optical Signal 
received by the optical receiver, wherein the Selector may 
Select the optical Signal when a level detected by the optical 
Signal level detector is equal to or higher than a predeter 
mined level, and Select the radio wave signal when the level 
detected by the optical Signal level detector is lower than the 
predetermined level. In this implementation, the level of the 
optical Signal received by the optical receiver is used as 
indicia of a transmission State of the optical signal between 
the optical transmitter and the optical receiver. Alternatively, 
data for detecting the transmission State may be added, for 
example, when an image is encoded, Such that a determi 
nation as to whether or not the data can be decoded by the 
optical receiver may be used as indicia of the transmission 
State of the optical Signal between the optical transmitter and 
the optical receiver. 

0028. Further alternatively, the selector may be respon 
Sive to the position of the vehicle for Selecting the optical 
Signal when the vehicle is positioned in the region around 
the Stopping position, and the radio wave Signal when the 
vehicle is positioned out of the region around the Stopping 
position. Also, in this implementation, an optically trans 
mitted image is Selected when the vehicle remains Stopped 
at the predetermined Stopping position, while an image 
transmitted through any medium available for Signal trans 
mission is Selected from the optical Signal and the radio 
wave Signal when the vehicle is positioned within the 
vehicle position range which extends from the Stopping 
position to the predetermined position backward from the 
Stopping position in the vehicle running direction. 

0029 When the position of the vehicle is utilized for the 
Selection in the manner described above, a railway train or 
the like generally has a detector for detecting its own 
position, So that a position detection Signal from the detector 
may be used for the Selection. Alternatively, another position 
detector, for example, a GPS position detector or the like 
may be especially mounted in the vehicle, Such that a 
position detection Signal from this position detector may be 
used. 
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0030) Further alternatively, the selector may be respon 
Sive to a transmission State of an optical Signal between the 
optical transmitter and the optical receiver and a transmis 
Sion State of a radio wave signal between the radio wave 
transmitter and the radio wave receiver for Selecting (a) the 
optical Signal when the optical signal presents a good 
transmission State, (b) the radio wave signal when the optical 
Signal does not present the good transmission State and the 
radio wave signal presents a good transmission State, and (c) 
a stop of displaying an image represented by the optical 
Signal or the radio wave Signal when the optical signal does 
not present the good transmission State and the radio wave 
Signal does not present the good transmission State. In this 
event, an image represented by the optical Signal or the radio 
wave signal is not displayed on the display unit when the 
Selector Selects the Stop of displaying. In this implementa 
tion, when the optical Signal does not present a good 
transmission State and the radio wave signal also does not 
present a good transmission State, an image represented 
either by the optical Signal or by the radio wave signal is not 
displayed on the display unit. Therefore, even if the platform 
monitoring System employs a circuit configured to hold and 
continuously output an image which can be received imme 
diately before the radio wave signal cannot be received, it is 
possible to avoid a situation in which the most recently 
received image is continuously displayed although no radio 
wave signal is being received. In this respect, this imple 
mentation is preferable. 
0.031 Further alternatively, the selector may include an 
optical signal level detector for detecting a level of an optical 
Signal received by the optical receiver, and a radio wave 
Signal level detector for detecting a level of a radio wave 
Signal received by the radio wave receiver. In this imple 
mentation, the Selector may select (a) the optical signal when 
a level detected by the optical Signal level detector is equal 
to or higher than a first level, (b) the radio wave signal when 
the level detected by the optical signal level detector is lower 
than the first level and a level detected by the radio wave 
Signal level detector is equal to or higher than a Second level, 
and (c) a stop of displaying an image represented by the 
optical Signal or the radio wave Signal when the level 
detected by the optical Signal level detector is lower than the 
first level and the level detected by the radio wave signal 
level detector is lower than the second level. In this event, 
an image represented by the optical signal or the radio wave 
Signal is not displayed on the display unit when the Selector 
Selects the Stop of displaying. In this implementation, the 
level of the optical Signal received by the optical receiver is 
used as indicia of a transmission State of the optical Signal 
between the optical transmitter and the optical receiver, 
while the level of the radio wave signal received by the radio 
wave receiver is used as indicia of a transmission State of the 
radio wave Signal between the radio wave transmitter and 
the radio wave receiver. Alternatively, data for detecting the 
transmission State may be added, for example, when an 
image is encoded, Such that a determination as to whether or 
not the data can be decoded by the optical receiver or by the 
radio wave receiver may be used as indicia of the transmis 
Sion State of these Signals. 
0032. Further alternatively, the selector may be respon 
Sive to a transmission State of an optical Signal between the 
optical transmitter and the optical receiver and a transmis 
Sion State of a radio wave signal between the radio wave 
transmitter and the radio wave receiver for Selecting (a) the 
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optical Signal when the optical signal presents a good 
transmission State and the radio wave signal presents a good 
transmission State, (b) the radio wave signal when the optical 
Signal does not present the good transmission State and the 
radio wave signal presents the good transmission State, and 
(c) a stop of displaying an image represented by the optical 
Signal or the radio wave signal when the radio wave signal 
does not represent the good transmission State. In this event, 
an image represented by the optical signal or the radio wave 
Signal is not displayed on the display unit when the Selector 
Selects the Stop of displaying. 

0033. Further alternatively, the selector may include an 
optical signal level detector for detecting a level of an optical 
Signal received by the optical receiver, and a radio wave 
Signal level detector for detecting a level of a radio wave 
Signal received by the radio wave receiver. In this imple 
mentation, the Selector may select (a) the optical signal when 
a level detected by the optical Signal level detector is equal 
to or higher than a first level and a level detected by the radio 
wave Signal level detector is equal to or higher than a Second 
level, (b) the radio wave signal when the level detected by 
the optical signal level detector is lower than the first level 
and the level detected by the radio wave signal level detector 
is equal to or higher than the Second level; and (c) a stop of 
displaying an image represented by the optical Signal or the 
radio wave signal when the level detected by the radio wave 
Signal level detector is lower than the Second level. In this 
event, an image represented by the optical Signal or the radio 
wave signal is not displayed on the display unit when the 
Selector Selects the Stop of displaying. 

0034) Further alternatively, the selector may be respon 
Sive to a position of the vehicle and a transmission State of 
a radio wave signal between the radio wave transmitter and 
the radio wave receiver for Selecting (a) the optical signal 
when the vehicle is positioned in the region around the 
Stopping position, (b) the radio wave signal when the vehicle 
is positioned out of the region around the Stopping position 
and the radio wave signal presents a good transmission State, 
and (c) a stop of displaying an image represented by the 
optical Signal or the radio wave signal when the vehicle is 
positioned out of the region around the Stopping position and 
the radio wave signal does not present the good transmission 
State. In this event, an image represented by the optical 
Signal or the radio wave signal is not displayed on the 
display unit when the Selector Selects the Stop of displaying. 

0035) Further alternatively, the selector may include a 
radio wave signal level detector for detecting a level of a 
radio wave signal received by the radio wave receiver. In 
this implementation, the Selector may select (a) the optical 
Signal when the vehicle is positioned in the region around 
the stopping position, (b) the radio wave signal when the 
vehicle is positioned out of the region around the Stopping 
position and a level detected by the radio wave signal level 
detector is equal to or higher than a predetermined level, and 
(c) a stop of displaying an image represented by the optical 
Signal and the radio wave signal when the vehicle is posi 
tioned out of the region around the Stopping position and the 
level detected by the radio wave signal level detector is 
lower than the predetermined level. In this event, an image 
represented by the optical Signal or the radio wave signal is 
not displayed on the display unit when the Selector Selects 
the Stop of displaying. 
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0.036 Further alternatively, the selector may be respon 
Sive to the position of the vehicle for Selecting (a) the optical 
Signal when the vehicle is positioned in the region around 
the stopping position, (b) the radio wave signal when the 
vehicle is positioned out of the region around the Stopping 
position and the vehicle positioned in the range from the 
region around the Stopping position to the predetermined 
position behind the Stopping position in the vehicle running 
direction, and (c) a stop of displaying an image represented 
by the optical Signal or the radio wave signal when the 
vehicle is positioned out of the region around the Stopping 
position and the vehicle is positioned out of the range from 
the region around the Stopping position to the predetermined 
position behind the Stopping position in the vehicle running 
direction. In this event, an image represented by the optical 
Signal or the radio wave signal is not displayed on the 
display unit when the Selector Selects the Stop of displaying. 
0037. An image transmitted through the optical signal 
may have a quality higher than an image transmitted through 
the radio wave signal. The optical Signal transmission Speed 
is higher than the radio wave signal transmission Speed. 
Therefore, an image transmitted through an optical Signal 
preferably has a higher quality than an image transmitted 
through the radio wave signal Since the image carefully 
watched by the operator while the vehicle remains Stopped 
at the platform presents a high image quality. It should be 
noted that the radio wave signal transmission Speed is 
relatively low, So that an image transmitted through a radio 
wave signal cannot provide a very high quality. Neverthe 
less, Such an image quality serves Sufficiently for a safety 
check. In addition, Since the image transmitted through the 
radio wave signal is displayed on the display unit when the 
vehicle is found at a position other than the predetermined 
Stopping position (i.e., the vehicle is running), the operator 
will view the image representing a situation on the platform 
while paying attention to the front, i.e., the operator will not 
watch the image So carefully. For this reason, the quality of 
the image may be relatively low for Sufficiently accomplish 
ing the purpose. 
0.038 Alternatively, the quality of an image transmitted 
through an optical Signal may be identical to the quality of 
an image transmitted through the radio wave signal. In this 
implementation, an image encoder circuit for optical trans 
mission and an image encoder circuit for radio wave trans 
mission can be replaced with a single encoder circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.039 FIG. 1 is a block diagram generally illustrating 
ground-based facilities included in a platform monitoring 
System according to a first embodiment of the present 
invention; 
0040 FIG. 2 is a block diagram generally illustrating 
vehicle-based facilities included in the platform monitoring 
System according to the first embodiment of the present 
invention; 
0041 FIG. 3 is a schematic plan view generally illus 
trating exemplary positioning of Some components of the 
platform monitoring System according to the first embodi 
ment of the present invention; 
0.042 FIG. 4 is a block diagram generally illustrating 
vehicle-based facilities included in a platform monitoring 
System according to a Second embodiment of the present 
invention; 
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0043 FIG. 5 is a schematic plan view generally illus 
trating exemplary positioning of Some components of the 
platform monitoring System in a conventional platform 
monitoring System; 
0044 FIG. 6 is a block diagram generally illustrating an 
exemplary configuration of a decoder circuit in FIG. 2; 
004.5 FIG. 7 is a block diagram generally illustrating 
another exemplary configuration of the decoder circuit in 
FIG. 2; 
0046 FIG. 8 is a block diagram generally illustrating 
vehicle-based facilities included in a platform monitoring 
System according to a third embodiment of the present 
invention; 
0047 FIG. 9 is a block diagram generally illustrating 
vehicle-based facilities included in a platform monitoring 
System according to a fourth embodiment of the present 
invention; 
0048 FIG. 10 is a block diagram generally illustrating 
vehicle-based facilities included in a platform monitoring 
System according to a fifth embodiment of the present 
invention; and 
0049 FIG. 11 is a block diagram generally illustrating 
vehicle-based facilities included in a platform monitoring 
System according to a sixth embodiment of the present 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0050. In the following, a platform monitoring system 
according to the present invention will be described with 
reference to the accompanying drawings. 
0051 First, the platform monitoring system according to 
a first embodiment of the present invention will be described 
with reference to FIGS. 1 to 3. 

0052 FIG. 1 is a block diagram generally illustrating 
ground-based facilities 11 for an up line, which constitutes 
the platform monitoring System according to the first 
embodiment, and is installed on the ground side. FIG. 2 is 
a block diagram generally illustrating vehicle-based facili 
ties 12 for the up line, which constitutes the platform 
monitoring System according to the first embodiment, and is 
installed in the vehicle 20. FIG. 3 is a schematic plan view 
generally illustrating exemplary positioning for Some com 
ponents of the platform monitoring System according to the 
first embodiment. 

0053. In FIG.3, reference numeral 21a designates a track 
as an up line track; 21b, a down line track; 20, a vehicle 
which runs on the trackS 21a, 21b as an up line train and a 
down line train (in FIG. 3, the up line train is shown); 22a, 
an up line platform; and 22b, a down line platform. Also, an 
arrow X1 indicates an up line running direction of the 
vehicle 20, and an arrow X2 indicates a down line running 
direction of the vehicle 20. 

0054 The ground-based facilities 11 for the up line, as 
illustrated in FIGS. 1 and 3, comprise three (or an arbitrary 
number equal to or larger than one) television cameras 
23a-23C as imager device for imaging situations on the up 
line platform 22a, an image Synthesizing circuit 24 for 
Synthesizing respective image Signals from the cameras 
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23a-23C into an image Signal which represents a single 
Synthesized image in which the respective images are 
arranged in a certain format; encoder circuits 25a, 25b for 
A/D converting the image signal (a moving image Signal) 
from the image Synthesizing circuit 24 and encoding the A/D 
converted image Signal; a light emitting element 27 Such as 
LED, an optical System 28 for outputting an optical Signal 
emitted from the light emitting element 27 (for example, an 
infrared signal) to the outside; a modulator circuit 26.a for 
driving the light emitting element 27 to perform a modula 
tion such as FSK in accordance with data encoded by the 
encoder circuit 25a, a radio wave transmission antenna 30a; 
and a modulator circuit 26b for driving the antenna 30a to 
perform a modulation Such as spread spectrum modulation 
in accordance with data encoded by the encoder circuit 25b. 
The light emitting element 27 and the optical system 28 
constitute a light emitter 29a for delivering an optical Signal. 

0055. The encoder circuit 25a performs information 
Source encoding (data compression) for A/D converted 
moving image data, and communication path encoding Such 
as error correction encoding for compressed data and So on, 
and may be comprised of a DSP (Digital Signal Processor), 
a buffer memory, another memory or the like. A variety of 
Schemes may be employed for the compression, and the 
present invention may employ processes relying on algo 
rithms including, for example, interframe prediction, DCT 
based block conversion, quantization and So on, as is well 
known in the art. While the encoder circuit 25b is configured 
similarly to the encoder circuit 25a, the encoder circuit 25a 
has a compression ratio, used in the data compression, 
Smaller than that of the encoder circuit 25b. With Such 
Settings, the quality of images transmitted through optical 
signals emitted from the light emitter 29a is higher than the 
quality of images transmitted through radio wave signals 
propagated from the antenna 30a. 

0056 AS is understood from the foregoing description, 
the encoder circuit 25a, modulator circuit 26a and light 
emitter 29a constitute an optical transmitter for transmitting 
images captured by the cameras 23a-23C as optical Signals. 
On the other hand, the encoder circuit 25b, modulator circuit 
26b and antenna 30a constitute a radio wave transmitter for 
transmitting the same images captured by the cameras 
23a-23C as radio wave signals. 

0057 Ground-based facilities for the down line, though 
not shown, are configured in a similar manner to the 
aforementioned ground-based facilities 11 for the up line. It 
should be noted that different carrier frequencies, for 
example, are allocated to the up line and the down line, 
respectively, to prevent radio waves from the ground-based 
facilities 11 for the up line from interfering with radio waves 
from the ground-based facilities for the down line. FIG. 3 
illustrates, among components of the ground-based facilities 
for the down line, television cameras 23d-23f, a light emitter 
29b, and a radio wave transmission antenna 30b which 
correspond to the television cameras 23a-23c, light emitter 
29a, and radio wave transmission antenna 30a in the ground 
based facilities 11 for the up line, respectively. 

0.058 As illustrated in FIGS. 2 and 3, the vehicle-based 
facilities 12 for the up line comprises a light receiving 
element 41 Such as a photodiode for receiving an optical 
signal transmitted from the light emitter 29a of the ground 
based facilities 11 for the up line; an optical system 42 for 
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guiding the optical Signal transmitted from the light emitter 
29a to the light receiving element 41; an amplifier 44.a for 
amplifying an output which has been opto-electrically trans 
duced by the light receiving element 41; a radio wave 
reception antenna 45a for receiving radio waves transmitted 
from the antenna 30a of the ground-based facilities 11 for 
the up line; an amplifier 44b for amplifying a signal received 
by the antenna 45a; demodulator circuits 46a, 46b for 
demodulating Signals amplified by the amplifiers 44a, 44b, 
respectively; decoder circuits 47a, 47b for decoding data 
demodulated by the demodulator circuits 46a, 46b, respec 
tively, to original moving image data, and D/A converting 
the decoded data as required to recover image Signals, a 
received light level detector circuit 48 for detecting a 
received light level of a received optical Signal based on the 
output of the amplifier 44a (i.e., intensity of the optical 
Signal (particularly, its carrier)); a received light level deter 
mination circuit 49 for determining whether or not the 
received light level exceeds a first predetermined threshold 
based on a detection signal from the received light level 
detector circuit 48; a Switch 50; and a television monitor 51 
as a display unit. The television monitor 51 is installed near 
an operator's Seat at a leading end of the vehicle 20 when it 
is running in the up line direction. The light receiving 
element 41 and the optical System 42 constitute a light 
receiver 43a. 

0059) The first threshold is set as indicated in FIG.3 such 
that the received light level is equal to or higher than the first 
threshold when the light receiver 43a is positioned within an 
area 100a in which an optical signal can be transmitted 
between the light receiver 43a and the light emitter 29a, and 
the received light level is lower than the first threshold when 
the light receiver 43a is not positioned within the area 100a. 
The Switch 50 is responsive to a determination result signal 
from the received light level determination circuit 49 to 
Selectively connect an image Signal (image signal transmit 
ted through an optical signal) from the decoder circuit 47a 
to the television monitor 51 when the received light level is 
equal to or higher than the first threshold, and Selectively 
connect an image signal (image Signal transmitted through a 
radio wave signal) from the decoder circuit 47b to the 
television monitor 51 when the received light level is lower 
than the first threshold. The determination as to whether the 
received light level is equal to or higher than the first 
threshold is comparable to a determination as to whether or 
not a transmission State between the light receiver 43a and 
the light emitter 29a through an optical Signal is Satisfactory 
(or good). 
0060 AS is understood from the foregoing description, in 
the first embodiment, the received light level detector circuit 
48, received light level determination circuit 49 and Switch 
50 constitute a Selector for Selecting one of an image Signal 
transmitted through an optical Signal and an image Signal 
transmitted through a radio wave signal, Such that a resulting 
image represented by a Selected image Signal is displayed on 
the monitor 51. 

0061 AS described above, in the first embodiment, since 
imageS respectively captured by the cameras 23a-23c are 
Synthesized into a Single image by the image Synthesizing 
circuit 24 in the ground-based facilities 11, the images 
respectively captured by the cameras 23a-23c are displayed 
in associated regions of a Screen on the Single monitor 51. 
However, the images need not be Synthesized by the image 
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Synthesizing circuit 24. Alternatively, for example, images 
respectively captured by the cameras 23a-23C may be 
encoded by encoder circuits respectively corresponding to 
the cameras 23a-23c, and multiplexed separately for the 
optical Signal and the radio wave signal, using an optical 
Signal multiplexer circuit and a radio wave signal multi 
plexer circuit. Then, in the vehicle-based facilities 12, the 
outputs of the demodulator circuits 46a, 46b are respectively 
demultiplexed to images captured by the respective cameras 
using demultiplexer circuits. The demultiplexed data is 
decoded respectively by corresponding decoder circuits. 
Then, the image captured by each camera is Switched by a 
corresponding Switch between an image Signal transmitted 
through an optical signal and an image Signal transmitted 
through a radio wave Signal, So that the images captured by 
the respective cameras are displayed on a plurality of 
television monitors corresponding thereto. 

0.062 Though not shown in the drawings, the vehicle 
based facilities for the down line are configured in a similar 
manner to the aforementioned vehicle-based facilities 12 for 
the up line, and installed in the vehicle 20. This is because 
the vehicle 20 serves as an up line train which runs on the 
track 21a in the X1 direction as well as a down line train 
which runs on the track 21b in the X2 direction. FIG. 3 
illustrates, among components of the vehicle-based facilities 
for the down line, a light receiver 43b and a radio wave 
reception antenna 45b which correspond to the light receiver 
43a and the radio wave reception antenna 45a in the 
vehicle-based facilities 12 for the up line. 
0.063) Next, the positioning of components involved in 
the transmission of image Signals from the ground Side to the 
vehicle side will be described with reference to FIG. 3. In 
FIG. 3, reference numeral 100a designates an area in which 
an optical Signal can be transmitted between the light 
receiver 43a and the light emitter 29a, as mentioned above, 
while 101 a designates an area in which a radio wave signal 
can be transmitted between the transmission antenna 30b 
and the reception antenna 45b. Since the positioning of 
components for the up line is similar to the positioning of 
components for the down line, only the positioning of the 
components for the up line will be described below. 

0064. In FIG.3, the position of the vehicle 20 is indicated 
as the position of the leading end of the vehicle 20 when it 
is running in the up line direction for convenience of 
explanation. Since the track 21a eXtends in the horizontal 
direction in the figure, vehicle positions P10-P14 in the 
figure are indicated at positions in the horizontal direction in 
the figure. Position P10 indicates a predetermined stopping 
position of the vehicle 20 with respect to the platform 22a. 
A range R11, which extends from position P11 to position 
P12, indicates a range of vehicle position in which the light 
receiver 43a is positioned in the area 100a. A range R12, 
which extends from position P13 to position P14, indicates 
a range of vehicle position in which the reception antenna 
45a is positioned in the area 101a. 

0065. In the first embodiment, as shown in FIG. 3, 
position P11 is defined at a position slightly in front of (on 
the right side in FIG. 3) stopping position P10 in the vehicle 
running direction (X1 direction), while position P12 is 
defined at a position slightly behind (on the left side in FIG. 
3) stopping position P10 in the vehicle running direction (X1 
direction). With the foregoing positioning, the light emitter 
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29a and the light receiver 43a are disposed Such that a region 
around stopping position P10 is included in the vehicle 
position range R11 in which an optical signal can be 
transmitted between the light emitter 29a and the light 
receiver 43a. 

0066. Also, in the first embodiment, as shown in FIG. 3, 
position P13 is defined at a position slightly behind (on the 
left side in FIG. 3) stopping position P10 in the vehicle 
running direction (X1 direction), while position P14 is 
defined at a predetermined position behind (on the left side 
in FIG. 3) stopping position P10 in the vehicle running 
direction. Then, the transmission antenna 30a and the recep 
tion antenna 45a are disposed Such that the vehicle position 
range R12, in which a radio wave Signal can be transmitted 
between the transmission antenna 30a and the reception 
antenna 45a, includes a range extending from a region 
around stopping position P10 to predetermined position P14 
behind (on the left side in FIG. 3) stopping position P10 in 
the vehicle running direction. Position P14 is set in accor 
dance with the length of the vehicle 20, and a distance over 
which a continuous Safety check is desired for checking 
whether or not any passenger is caught by a door and 
dragged after the vehicle 20 has been started from the 
platform 22a. 

0067 Next, the operation of the platform monitoring 
system according to the first embodiment will be described 
for an example in which the vehicle 20 runs on the track 21a 
in the up line direction (X1 direction). Since the operation in 
the down line is similar to that in the up line, description 
thereon is omitted. 

0068. Before the vehicle 20 reaches position P11, the 
transmission through an optical signal (hereinafter referred 
to as the “optical signal transmission') between the light 
emitter 29a and the light receiver 43a as well as the 
transmission through a radio wave signal (hereinafter 
referred to as the “radio wave signal transmission') between 
the transmission antenna 30a and the reception antenna 45a 
are disabled, So that no image representing situations on the 
platform 22a is displayed on the monitor 51 near the 
operator's Seat. Also, in this event, Since the received light 
level of the light receiver 43a is lower than the first thresh 
old, the Switch 50 connects the output of the decoder circuit 
47b associated with the radio wave signal transmission to 
the television monitor 51. 

0069. Subsequently, as the vehicle 20 reaches position Pi, 
the received light level of the light receiver 43a becomes 
higher than the first threshold, causing the Switch 50 to 
connect the output of the decoder circuit 47a associated with 
the optical Signal transmission to the television monitor 51. 
Also, in this event, since the vehicle 20 is positioned within 
the vehicle position range R11 in which the optical Signal 
transmission is available, the optical Signal transmission is 
appropriately accomplished to display a high quality image 
representing situations on the platform 22a, through the 
optical signal transmission, on the monitor 51 on the Side of 
the vehicle 20. 

0070 The above state continues until the vehicle 20 
passes over position P12. AS the vehicle 20 reaches Stopping 
position P10, the vehicle 20 is stopped and doors of the 
vehicle 20 are opened for passengers to get on and off the 
vehicle 20. In this event, the operator can carefully watch the 
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monitor 51 to monitor situations on the platform 22a and 
make a safety check as to whether any passenger is caught 
by a door of the vehicle 20. 
0.071) Subsequently, as the vehicle 20 is started, runs and 
passes over position P12, the received light level of the light 
receiver 43a becomes lower than the first threshold, causing 
the Switch 50 to connect the output of the decoder circuit 47b 
asSociated with the radio wave signal transmission to the 
television monitor 51. In this event, since the vehicle 20 is 
positioned within the vehicle position range R12 in which 
the radio wave Signal transmission is available, the radio 
wave signal transmission is appropriately accomplished to 
display an image of relatively low quality, representing 
Situations on the platform 22a, through the optical Signal 
transmission, on the monitor 51 in the vehicle 20. In this 
way, the image displayed on the monitor 51 is automatically 
Switched from the image provided through the optical Signal 
transmission to the image provided through the radio wave 
Signal transmission at position P12, So that the image of the 
Same contents, representing the Situations on the platform 
22a is continuously displayed on the monitor 51, though the 
image quality is lower. Therefore, the operator can continu 
ously view the monitor 51 to continue a safety check as to 
whether any passenger is caught by a door and dragged, 
even when the vehicle 20 is running immediately after the 
Start. 

0.072 This state is continued until the vehicle 20 passes 
over position P14. As the vehicle 20 passes over position 
P14, the radio wave signal transmission is also disabled, So 
that no image representing the situations on the platform 22a 
is displayed on the monitor 51. 

0073. As described above, according to the first embodi 
ment, when the vehicle 20 remains Stopped at the Stopping 
position P10, an optically transmitted image is displayed on 
the monitor 51 in the vehicle 20. Since the optical trans 
mission is free from noise due to multipath, the image 
representing Situations on the platform 22a is reliably trans 
mitted and displayed on the monitor 51 in the vehicle 20 
without fail. 

0.074. On the other hand, when the vehicle 20 is posi 
tioned within the vehicle position range extending from 
Stopping position P10 to position P14, an image transmitted 
through any available medium of an optical Signal or a radio 
wave signal is displayed on the monitor 51 in the vehicle 20. 
Therefore, as long as the vehicle 20 is positioned in that 
range, an image transmitted through a radio wave signal is 
displayed on the monitor 51 even if the vehicle is positioned 
within a range (extending from position P12 to position P14) 
in which the optical transmission is disabled. With the radio 
wave signal transmission, which is Susceptible to noise due 
to multipath, the vehicle 20 may be located at a position 
(hereinafter referred to as the “transmission disabled posi 
tion”) at which images available for monitoring for a safety 
check cannot be displayed on the display means depending 
on a nearby Situation (existence of wall Surfaces and other 
buildings). However, in the first embodiment, since the 
image transmitted through radio waves is displayed on the 
monitor 51 only when the vehicle 20 is positioned within a 
range from position P12 to position P14 (i.e., while the 
vehicle 20 is running), the vehicle 20 passes the transmission 
disabled position instantaneously So that the image dis 
played on the monitor 51 merely experiences temporary 
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disturbance. Thus, even within a predetermined range (from 
position P10 to position P14) of running immediately after 
the vehicle 20 has been started from the platform 22a, a 
Safety check can be appropriately continued as to whether 
any passenger is caught by a door and dragged. 

0075) Further, since the first embodiment employs only 
one light emitter 29a, a reduction in the cost and labor for 
the installation can be achieved as the overall System even 
in consideration of the requirements for the radio wave 
transmitter and radio wave receiver, as compared with the 
conventional platform monitoring System which requires a 
multiplicity of light emitters. It should be noted that since 
radio waves tend to be leSS directive and therefore propagate 
over a wider range as compared with the light, the number 
of transmitters can be reduced irrespective of whether the 
track 21a is curved, and only few labor is required for 
installing the transmission antenna 30a. 
0076. As described above, the platform monitoring sys 
tem according to the first embodiment can appropriately 
perform the monitoring required for ensuring the Safety for 
passengers without fail, and requires a leSS number of light 
emitters to contribute to a reduction in the cost and labor for 
the installation. 

0077. The decoder circuit 47b in FIG. 2 may have the 
configuration illustrated in FIG. 6 or the configuration 
illustrated in FIG. 7. 

0078. In the configuration of FIG. 6, the decoder circuit 
47b comprises a decoding processing circuit 60, a decoding 
determination circuit 61, a black image generator circuit 62, 
a selector circuit 63, and a D/A converter 64. The decoding 
processing circuit 60 decodes data demodulated by the 
demodulator circuit 46b to original moving image data. The 
decoding determination circuit 61 determines whether or not 
data demodulated by the demodulator circuit 46b can be 
decoded. The black image generator circuit 62 generates 
black image data for painting out the entire Screen of the 
monitor 51 in black. The selector circuit 63 is responsive to 
the result of the determination made by the decoding deter 
mination circuit 61 for Selectively outputting moving image 
data decoded by the decoding processing circuit 60 to the 
D/A converter 64, when the data can be decoded, and the 
black image data from the black image generator circuit 62 
to the D/A converter 64 when the data cannot be decoded. 
The D/A converter 64 D/A converts the moving image data 
or the black image data outputted from the Selector circuit 63 
and supplies the resulting data to the Switch 50. 

0079. In the first embodiment, when the configuration 
illustrated in FIG. 6 is employed for the decoder circuit 47b, 
the entire screen of the television monitor 51 is painted out 
in black to display nothing, after the vehicle 20 has passed 
over, for example, position P14 in FIG. 3. Therefore, the 
configuration illustrated in FIG. 6 is preferable since the 
image displayed on the television monitor 51 represents 
current situations at all times. 

0080. In the configuration of FIG. 7, the decoder circuit 
47b comprises a decoding processing circuit 70, a decoding 
determination circuit 71, a memory 72 for holding an image, 
a selector circuit 73, and a D/A converter 74. The decoding 
processing circuit 70 decodes data demodulated by the 
demodulator circuit 46b to original moving image data. The 
decoding determination circuit 71 determines whether or not 
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data demodulated by the demodulator circuit 46b can be 
decoded. The memory 72 holds image data representing a 
Single image, most recently decoded by the decoding pro 
cessing circuit 70. The selector circuit 73 is responsive to the 
result of the determination made by the decoding determi 
nation circuit 71 for Selectively outputting moving image 
data decoded by the decoding processing circuit 70 to the 
D/A converter 74 when the data can be decoded, and image 
data held in the memory 72 (the most recently decoded 
image data) to the D/A converter 74 when the data cannot be 
decoded. The D/A converter 74 D/A converts the moving 
image data or the most recent image data outputted from the 
selector 73, and supplies the resulting data to the Switch 50. 

0081. In the first embodiment, when the configuration 
illustrated in FIG. 7 is employed for the decoder circuit 47b, 
the most recently decoded image is continuously displayed 
on the television monitor 51, after the vehicle 20 has passed 
over, for example, position P14 in FIG. 3. Even in this case, 
no particular hindrance would be caused. However, after the 
vehicle 20 has passed over, for example, position P14 in 
FIG. 3, the image, which is not required for a safety check, 
is continuously displayed. For this reason, in the first 
embodiment, the configuration illustrated in FIG. 6 is pref 
erably employed for the decoder circuit 47b rather than the 
configuration illustrated in FIG. 7. 
0082 Next, a platform monitoring system according to a 
second embodiment of the present invention will be 
described with reference to FIG. 4. 

0.083 FIG. 4 is a block diagram generally illustrating 
vehicle-based facilities 112 for the up line, which constitute 
the platform monitoring System according to the Second 
embodiment and are installed on the side of a vehicle 20. In 
FIG. 4, components identical or corresponding to those in 
FIG. 2 are designated the same reference numerals, and 
repetitive description is omitted. 

0084. The second embodiment differs from the first 
embodiment only in that the vehicle-based facilities 112 for 
the up line illustrated in FIG. 4 are used in place of the 
vehicle-based facilities 12 for the up line illustrated in FIG. 
2, and that vehicle-based facilities for the down line are 
changed as well in a similar manner. In addition, the 
vehicle-based facilities 112 differs from the vehicle-based 
facilities 12 illustrated in FIG. 2 only in that the received 
light level detector circuit 48 is removed, with a position 
determination circuit 149 employed in place of the received 
light level determination circuit 49. The position determi 
nation circuit 149 receives a position detection Signal from 
a position detector (not shown) inherently mounted on the 
vehicle 20 for detecting the position of the vehicle 20, and 
determines whether or not the vehicle 20 is positioned 
within the range R11 shown in FIG. 3 based on the position 
detection signal. Also, in the Second embodiment, a Switch 
50 is responsive to a determination result signal from the 
position determination circuit 149 to Selectively connect an 
image Signal from a decoder circuit 47a (image signal 
transmitted through an optical Signal) to a television monitor 
51 when the vehicle 20 is positioned within the range R11, 
and to Selectively connect an image Signal from a decoder 
circuit 47b (image Signal transmitted through a radio wave 
signal) to the television monitor 51 when the vehicle 20 is 
not positioned within the range R11. 
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0085. The second embodiment also provides similar 
advantages to those of the aforementioned first embodiment. 
Alternatively, as a position detector for detecting the posi 
tion of the vehicle 20, a GPS position detector or the like 
may be especially mounted in the vehicle 20, such that the 
position determination circuit 149 uses a position detection 
Signal from the position detector. 
0086. In the second embodiment, the decoder circuit 47b 
in FIG. 4 may have the configuration illustrated, for 
example, in FIG. 6, or alternatively the configuration illus 
trated in FIG. 7. 

0087 Next, a platform monitoring system according to a 
third embodiment of the present invention will be described 
with reference to FIG. 8. 

0088 FIG. 8 is a block diagram generally illustrating 
vehicle-based facilities 212 for the up line, which constitute 
the platform monitoring System according to the third 
embodiment and are installed in a vehicle 20. In FIG. 8, 
components identical or corresponding to those in FIG. 2 
are designated the same reference numerals, and repetitive 
description is omitted. 
0089. The third embodiment differs from the first 
embodiment only in that the vehicle-based facilities 212 for 
the up line illustrated in FIG. 8 are used in place of the 
vehicle-based facilities 12 for the up line illustrated in FIG. 
2, and that vehicle-based facilities for the down line are 
changed as well in a similar manner. In addition, the 
vehicle-based facilities 212 differs from the vehicle-based 
facilities 12 illustrated in FIG. 2 only in that a Switch 86 is 
used in place of the Switch 50, and that a black image 
generator circuit 87, a received level detector circuit 88 and 
a received level determination circuit 89 are added. 

0090 The black image generator circuit 87 generates 
black image data for painting out the entire Screen of a 
television monitor 51 in black. 

0091. The received level detector circuit 88 detects a 
received level of a received radio wave signal (particularly, 
the intensity of a carrier of the radio wave signal) based on 
an output of an amplifier 44b. The received level determi 
nation circuit 89 determines whether or not the received 
level exceeds a predetermined Second threshold based on a 
detection signal from the received level detector circuit 88. 
Describing with reference to FIG. 3, in the third embodi 
ment, the Second threshold is basically Set Such that the 
received level is equal to or higher than the Second threshold 
when a radio wave reception antenna 45a is positioned 
within the area 101a in which a radio wave signal can be 
transmitted between a radio wave transmission antenna 30a 
and the radio wave reception antenna 45a, and the received 
level is lower than the second threshold when the radio wave 
reception antenna 45a is not positioned within the area 101a. 
0092. The Switch 86 is responsive to a determination 
result signal from a received light level determination circuit 
49 and a determination result signal from the received level 
determination circuit 89 to (a) Selectively connect an image 
Signal from a decoder circuit 47a (image signal transmitted 
through an optical signal) to the television monitor 51 when 
the received light level is equal to or higher than the first 
threshold; (b) selectively connect an image signal from a 
decoder circuit 47b (image signal transmitted through a 
radio wave signal) when the received light level is lower 
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than the first threshold and the received level is equal to or 
higher than the Second threshold; and (c) Selectively connect 
the black image data from the black image generator circuit 
87 to the television monitor 51 when the received light level 
is lower than the first threshold and the received level is 
lower than the second threshold. The determination as to 
whether or not the received light level is equal to or higher 
than the first threshold is comparable to a determination as 
to whether or not a transmission State between a light 
receiver 43a and a light emitter 29a through an optical Signal 
is Satisfactory. The determination as to whether or not the 
received signal is equal to or higher than the Second thresh 
old is comparable to a determination as to whether or not the 
transmission between the radio wave transmission antenna 
30a and the radio wave reception antenna 45a through a 
radio wave Signal is Satisfactory. 

0.093 AS is understood from the foregoing description, in 
the third embodiment, the detector circuits 48, 88, determi 
nation circuits 49, 89, and Switch 89 constitute a selector for 
Selecting one of an image Signal transmitted through an 
optical Signal and an image Signal transmitted through a 
radio wave signal, Such that an image represented by a 
Selected image Signal is displayed on the monitor 51. In the 
third embodiment, due to the operation of the Switch 86 set 
forth above in (c), this selector Selects a stop of displaying 
an image represented by the optical signal or the radio wave 
Signal when the optical Signal does not present the good 
transmission State and the radio wave Signal does not present 
the good transmission State. 

0094) In the third embodiment, the decoder circuit 47b in 
FIG.8 may have the configuration illustrated, for example, 
in FIG. 6, or alternatively the configuration illustrated in 
FIG. 7. According to the third embodiment, as a result of the 
operation of the switch 86 set forth above in (c), an image 
displayed on the television monitor 51 represents current 
situations at all times not only when the decoder circuit 47b 
in FIG. 8 has the configuration illustrated in FIG. 6 but also 
when the decoder circuit 47b in FIG. 8 has the configuration 
illustrated in FIG. 7. 

0.095 The switch 86 may be configured to perform the 
following operations. Specifically, the Switch 86 may be 
responsive to the determination result Signal from the 
received light level determination circuit 49 and the deter 
mination result Signal from the received level determination 
circuit 89 to (a) Selectively connect an image Signal from the 
decoder circuit 47a (image signal transmitted through an 
optical signal) to the television monitor 51 when the 
received light level is equal to or higher than the first 
threshold and the received level is equal to or higher than the 
Second threshold; (b) selectively connect an image signal 
from the decoder circuit 47b (image signal transmitted 
through a radio wave signal) to the television monitor 51 
when the received light level is lower than the first threshold 
and the received level is equal to or higher than the Second 
threshold; and (c) Selectively connect the black image data 
from the black image generator circuit 87 to the television 
monitor 51 when the received level is lower than the second 
threshold. In this case, Similar advantages are also provided 
as is the case with the third embodiment. 

0096) Next, a platform monitoring system according to a 
fourth embodiment of the present invention will be 
described with reference to FIG. 9. 
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0097 FIG. 9 is a block diagram generally illustrating 
vehicle-based facilities 312 for the up line, which constitute 
the platform monitoring System according to the fourth 
embodiment, and are installed in a vehicle 20. In FIG. 9, 
components identical or corresponding to those in FIGS. 2 
and 8 are designated the Same reference numerals, and 
repetitive description is omitted. 
0098. The fourth embodiment differs from the first 
embodiment only in that the vehicle-based facilities 312 for 
the up line illustrated in FIG. 9 are used in place of the 
vehicle-based facilities 12 for the up line illustrated in FIG. 
2, and that vehicle-based facilities for the down line are 
changed as well in a similar manner. In addition, the 
vehicle-based facilities 312 differ from the vehicle-based 
facilities 12 illustrated in FIG.2 only in that a received level 
detector circuit 88 and a received level determination circuit 
89 are added in a manner similar to the third embodiment, 
and that a Switch 90 such as a solid-state switch is disposed 
in a power Supply line of a television monitor 51. 
0099] The switch 90 is responsive to a determination 
result signal from the received level determination circuit 89 
to power on the television monitor 51 to display an image 
represented by an output from a Switch 50 on the television 
monitor 51 when the received level is equal to or higher than 
the second threshold. On the other hand, when the received 
level is lower than the second threshold, the Switch 90 
powers off the television monitor 51 to display nothing on 
the television monitor 51. 

0100. In the fourth embodiment, detector circuits 48, 88, 
determination circuits 49, 89, Switch 50 and Switch 90 
constitute a Selector for Selecting one of an image Signal 
transmitted through an optical Signal and an image Signal 
transmitted through a radio wave Signal, Such that an image 
represented by a Selected image Signal is displayed on the 
monitor 51. Then, the detector circuits 48, 88, determination 
circuits 49, 89, switch 50 and switch 90 perform the fol 
lowing operation. Specifically, in response to a determina 
tion result Signal from the received light level determination 
circuit 49 and a determination signal from the received level 
determination circuit 89, (a) an image represented by an 
image Signal from a decoder circuit 47a (image signal 
transmitted through an optical signal) is selectively dis 
played on the television monitor 51 when the received light 
level is equal to or higher than the first threshold and the 
received level is equal to or higher than the Second thresh 
old; (b) an image represented by an image signal from a 
decoder circuit 47b (image signal transmitted through a 
radio wave signal) is selectively displayed on the television 
monitor 51 when the received light level is lower than the 
first threshold and the received level is equal to or higher 
than the Second threshold; and (c) no image is displayed on 
the television monitor 51 when the received level is lower 
than the second threshold. Therefore, the fourth embodiment 
also provides Similar advantages to those of the third 
embodiment. 

0101 Also, in the fourth embodiment, the decoder circuit 
47b in FIG. 9 may have the configuration illustrated, for 
example, in FIG. 6, or alternatively the configuration illus 
trated in FIG. 7. 

0102 Though not shown in the figure, the Switch 90 may 
perform the following operations based on the determination 
result Signal from the received light level determination 
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circuit 49 and the determination result signal from the 
received level determination circuit 89. Specifically, the 
switch 90 may (a) power on the television monitor 51 when 
the received light level is equal to or higher than the first 
threshold; (b) power on the television monitor 51 when the 
received light level is lower than the first threshold and the 
received level is equal to or higher than the Second thresh 
old; and (c) power off the television monitor 51 when the 
received light level is lower than the first threshold and the 
received level is lower than the second threshold. In this 
case, the Similar advantages are also provided as is the case 
with the third embodiment. 

0103) Next, a platform monitoring system according to a 
fifth embodiment of the present invention will be described 
with reference to FIG. 10. 

0104 FIG. 10 is a block diagram generally illustrating 
vehicle-based facilities 412 for the up line, which constitute 
the platform monitoring System according to the fifth 
embodiment, and are installed in a vehicle 20. In FIG. 10, 
components identical or corresponding to those in FIGS. 2, 
4 and 8 are designated the same reference numerals, and 
repetitive description is omitted. 

0105. The fifth embodiment differs from the first embodi 
ment only in that the vehicle-based facilities 412 for the up 
line illustrated in FIG. 10 are used in place of the vehicle 
based facilities 12 for the up line illustrated in FIG. 2, and 
that vehicle-based facilities for the down line are changed as 
well in a similar manner. In addition, the vehicle-based 
facilities 412 differ from the vehicle-based facilities 212 
illustrated in FIG. 8 only in that the received light level 
detector circuit 48 is removed and a position determination 
circuit 149 is used in place of the received light level 
determination circuit 49, and in the operation of a Switch 86. 
The position determination circuit 149 receives a position 
detection signal from a position detector (not shown) inher 
ently mounted in the vehicle 20 for detecting the position of 
the vehicle 20, and determines whether or not the vehicle 20 
is positioned within the range R11 in FIG. 3 based on this 
position detection signal. 
0106. In the fifth embodiment, the Switch 86 is respon 
Sive to a determination result Signal from the position 
determination circuit 149 and a determination result signal 
from a received level determination circuit 89 to (a) selec 
tively connect an image Signal from a decoder circuit 47a 
(an image signal transmitted through an optical signal) to the 
television monitor 51 when the vehicle 20 is positioned 
within the range R11; (b) Selectively connect an image 
Signal from a decoder circuit 47b (image signal transmitted 
through a radio wave signal) to the television monitor 51 
when the vehicle 20 is not positioned within the range R11 
and the received level is equal to or higher than the Second 
threshold; and (c) selectively connect black image data from 
a black image generator circuit 87 to the television monitor 
51 when the vehicle 20 is not positioned within the range 
R11 and the received level is lower than the second thresh 
old. 

0107 AS is understood from the foregoing description, in 
the fifth embodiment, a detector circuit 88, determination 
circuit 149, 89 and Switch 86 constitute a selector for 
Selecting one of an image Signal transmitted through an 
optical Signal and an image Signal transmitted through a 
radio wave signal, Such that an image represented by a 
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Selected image Signal is displayed on the monitor 51. In the 
fifth embodiment, due to the operation of the Switch 86 set 
forth above in (c), this selector Selects a stop of displaying 
an image represented by the optical signal or the radio wave 
Signal when the vehicle 20 is positioned out of the region 
around the Stopping position and the radio wave signal does 
not present the good transmission State. 

0108. The fifth embodiment also provides similar advan 
tages to those of the third embodiment. Also, in the fifth 
embodiment, the decoder circuit 47b in FIG. 10 may have 
the configuration illustrated, for example, in FIG. 6, or 
alternatively the configuration illustrated in FIG. 7. 

0109) Next, a platform monitoring system according to a 
sixth embodiment of the present invention will be described 
with reference to FIG. 11. 

0110 FIG. 11 is a block diagram generally illustrating 
vehicle-based facilities 512 for the up line, which constitute 
the platform monitoring System according to the Sixth 
embodiment, and are installed in a vehicle 20. In FIG. 11, 
components identical or corresponding to those in FIGS. 2, 
4 and 8 are designated the same reference numerals, and 
repetitive description is omitted. 

0111. The sixth embodiment differs from the first 
embodiment only in that the vehicle-based facilities 512 for 
the up line illustrated in FIG. 11 are used in place of the 
vehicle-based facilities 12 for the up line illustrated in FIG. 
2, and that vehicle-based facilities for the down line are 
changed as well in a similar manner. In addition, the 
vehicle-based facilities 512 differ from the vehicle-based 
facilities 212 illustrated in FIG. 8 only in that the received 
light level detector circuit 48 is removed and a position 
determination circuit 249 is used in place of the received 
light level determination circuit 49, in that the received level 
detector circuit 88 and the received level determination 
circuit 89 are removed, and in the operation of a Switch 86. 
The position determination circuit 249 receives a position 
detection signal from a position detector (not shown) inher 
ently mounted in the vehicle 20 for detecting the position of 
the vehicle 20, and determines, based on this position 
detection signal, (a) whether or not the vehicle 20 is posi 
tioned within the range R11 in FIG.3, (b) whether or not the 
vehicle is poisoned out of the range R11 and within the range 
R12, and (c) whether or not the vehicle is poisoned out of the 
range R11 and out of the range R12. 

0112 In the sixth embodiment, the Switch 86 is respon 
Sive to a determination result Signal from the position 
determination circuit 249 to (a) Selectively connect an image 
Signal from a decoder circuit 47a (an image Signal trans 
mitted through an optical Signal) to the television monitor 51 
when the vehicle 20 is positioned within the range R11; (b) 
Selectively connect an image Signal from a decoder circuit 
47b (image signal transmitted through a radio wave signal) 
to the television monitor 51 when the vehicle 20 is not 
positioned within the range R11 and the vehicle 20 is 
positioned the range R12, and (c) Selectively connect black 
image data from a black image generator circuit 87 to the 
television monitor 51 when the vehicle 20 is not positioned 
within the range R11 and the vehicle 20 is not poisoned 
within the range R12. 
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0113 AS is understood from the foregoing description, in 
the sixth embodiment, a position determination circuit 249 
and Switch 86 constitute a Selector for Selecting one of an 
image Signal transmitted through an optical Signal and an 
image Signal transmitted through a radio wave signal, Such 
that an image represented by a Selected image Signal is 
displayed on the monitor 51. In the sixth embodiment, due 
to the operation of the Switch 86 set forth above in (c), this 
Selector Selects a stop of displaying an image represented by 
the optical Signal or the radio wave signal when the vehicle 
20 is positioned out of the region around the Stopping 
position P10 and the vehicle 20 is positioned out of the range 
from the region around the stopping position P10 to the 
predetermined position behind the Stopping position in the 
vehicle running direction. 
0114. The sixth embodiment also provides similar advan 
tages to those of the third embodiment. Also, in the Sixth 
embodiment, the decoder circuit 47b in FIG. 11 may have 
the configuration illustrated, for example, in FIG. 6, or 
alternatively the configuration illustrated in FIG. 7. 
0115 While several embodiments of the present inven 
tion have been described, the present invention is not limited 
to these embodiments. 

0116 For example, in the present invention, the quality of 
an image transmitted through an optical Signal may be 
identical to the quality of an image transmitted through the 
radio wave Signal, in which case the encoder circuits 25a, 
25b in FIG.1 may be replaced with a single encoder circuit. 
0117. As described above, the present invention permits 
the operator to perform reliable and appropriate monitoring 
required for ensuring the Safety for passengers, and reduces 
the number of light emitters to enable a reduction in the cost 
and labor for installation. 

What is claimed is: 
1. A platform monitoring System comprising: 
an imager device installed on the ground Side for captur 

ing a situation on a platform; 
a wireleSS transmission unit for transmitting an image 

captured by Said imager device to a vehicle Side; 
a display unit installed on the vehicle Side for displaying 

an image transmitted by Said wireleSS transmission 
unit, 

wherein Said wireleSS transmission unit includes: 

an optical transmitter installed on the ground Side for 
transmitting an image captured by Said imager device 
as an optical Signal; 

a radio wave transmitter installed on the ground Side for 
transmitting the image as a radio wave signal; 

an optical receiver installed on the vehicle side for receiv 
ing an optical Signal transmitted from Said optical 
transmitter; 

a radio wave receiver installed on the vehicle side for 
receiving a radio wave signal transmitted from Said 
radio wave transmitter; and 

a Selector for Selecting one of the optical Signal received 
by Said optical receiver and the radio wave Signal 
received by Said radio wave receiver, 
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Said optical transmitter and Said optical receiver are 
positioned Such that a vehicle position range in which 
Signal transmission through the optical Signal can be 
achieved includes a region around a predetermined 
Stopping position of the vehicle with respect to the 
platform, 

Said radio wave transmitter and Said radio wave receiver 
are positioned Such that a vehicle position range in 
which Signal transmission through the radio wave Sig 
nal can be achieved includes a range from a region 
around the Stopping position to a predetermined posi 
tion behind the Stopping position in a vehicle running 
direction, and 

an image represented by a Signal Selected by Said Selector 
is Selectively displayed on Said display unit. 

2. A platform monitoring System according to claim 1, 
wherein: 

Said Selector is responsive to a transmission State of an 
optical signal between Said optical transmitter and Said 
optical receiver for Selecting the optical Signal when the 
optical Signal presents a good transmission State, and 
the radio wave signal when the optical Signal does not 
present the good transmission State. 

3. A platform monitoring System according to claim 1, 
wherein: 

Said Selector includes an optical Signal level detector for 
detecting a level of an optical Signal received by Said 
optical receiver, wherein Said Selector Selects the opti 
cal signal when a level detected by said optical signal 
level detector is equal to or higher than a predetermined 
level, and Selects the radio wave signal when the level 
detected by Said optical Signal level detector is lower 
than the predetermined level. 

4. A platform monitoring System according to claim 1, 
wherein: 

Said Selector is responsive to the position of the vehicle for 
Selecting the optical Signal when the vehicle is posi 
tioned in the region around the Stopping position, and 
the radio wave signal when the vehicle is positioned out 
of the region around the Stopping position. 

5. A platform monitoring System according to claim 1, 
wherein: 

Said Selector is responsive to a transmission State of an 
optical signal between Said optical transmitter and Said 
optical receiver and a transmission State of a radio wave 
Signal between Said radio wave transmitter and Said 
radio wave receiver for Selecting: 

(a) the optical signal when the optical signal presents a 
good transmission State, 

(b) the radio wave signal when the optical signal does not 
present the good transmission State and the radio wave 
Signal presents a good transmission State, and 

(c) a stop of displaying an image represented by the 
optical Signal or the radio wave Signal when the optical 
Signal does not present the good transmission State and 
the radio wave Signal does not present the good trans 
mission State, 

wherein an image represented by the optical signal or the 
radio wave signal is not displayed on Said display unit 
when said Selector Selects the Stop of displaying. 
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6. A platform monitoring System according to claim 1, 
wherein: 

Said Selector includes an optical Signal level detector for 
detecting a level of an optical Signal received by Said 
optical receiver, and a radio wave Signal level detector 
for detecting a level of a radio wave signal received by 
Said radio wave receiver, 

wherein Said Selector Selects: 

(a) the optical signal when a level detected by said optical 
Signal level detector is equal to or higher than a first 
level; 

(b) the radio wave signal when the level detected by said 
optical Signal level detector is lower than the first level 
and a level detected by Said radio wave signal level 
detector is equal to or higher than a Second level; and 

(c) a stop of displaying an image represented by the 
optical Signal or the radio wave signal when the level 
detected by Said optical Signal level detector is lower 
than the first level and the level detected by said radio 
wave signal level detector is lower than the Second 
level, 

wherein an image represented by the optical signal or the 
radio wave signal is not displayed on Said display unit 
when said Selector Selects the Stop of displaying. 

7. A platform monitoring System according to claim 1, 
wherein: 

Said Selector is responsive to a transmission State of an 
optical Signal between Said optical transmitter and Said 
optical receiver and a transmission State of a radio wave 
Signal between Said radio wave transmitter and Said 
radio wave receiver for Selecting: 

(a) the optical signal when the optical signal presents a 
good transmission State and the radio wave signal 
presents a good transmission State; 

(b) the radio wave signal when the optical signal does not 
present the good transmission State and the radio wave 
Signal presents the good transmission State; and 

(c) a stop of displaying an image represented by the 
optical Signal or the radio wave Signal when the radio 
wave signal does not present the good transmission 
State, 

wherein an image represented by the optical signal or the 
radio wave signal is not displayed on Said display unit 
when said Selector Selects the Stop of displaying. 

8. A platform monitoring System according to claim 1, 
wherein: 

Said Selector includes an optical Signal level detector for 
detecting a level of an optical Signal received by Said 
optical receiver, and a radio wave Signal level detector 
for detecting a level of a radio wave signal received by 
Said radio wave receiver, 

wherein Said Selector Selects: 

(a) the optical signal when a level detected by said optical 
Signal level detector is equal to or higher than a first 
level and a level detected by Said radio wave signal 
level detector is equal to or higher than a Second level; 
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(b) the radio wave signal when the level detected by said 
optical signal level detector is lower than the first level 
and the level detected by Said radio wave signal level 
detector is equal to or higher than the Second level; and 

(c) a stop of displaying an image represented by the 
optical Signal or the radio wave signal when the level 
detected by Said radio wave Signal level detector is 
lower than the second level, 

wherein an image represented by the optical signal or the 
radio wave signal is not displayed on Said display unit 
when said Selector Selects the Stop of displaying. 

9. A platform monitoring System according to claim 1, 
wherein: 

Said Selector is responsive to a position of the vehicle and 
a transmission State of a radio wave Signal between Said 
radio wave transmitter and Said radio wave receiver for 
Selecting: 

(a) the optical signal when the vehicle is positioned in the 
region around the Stopping position; 

(b) the radio wave signal when the vehicle is positioned 
Out of the region around the Stopping position and the 
radio wave Signal presents a good transmission State; 
and 

(c) a stop of displaying an image represented by the 
optical Signal or the radio wave signal when the vehicle 
is positioned out of the region around the Stopping 
position and the radio wave signal does not present the 
good transmission State, 

wherein an image represented by the optical signal or the 
radio wave signal is not displayed on Said display unit 
when said Selector Selects the Stop of displaying. 

10. A platform monitoring System according to claim 1, 
wherein: 

Said Selector includes a radio wave signal level detector 
for detecting a level of a radio wave signal received by 
Said radio wave receiver, wherein: 

Said Selector Selects: 

(a) the optical signal when the vehicle is positioned in the 
region around the Stopping position; 

(b) the radio wave signal when the vehicle is positioned 
Out of the region around the Stopping position and a 
level detected by Said radio wave Signal level detector 
is equal to or higher than a predetermined level; and 

(c) a stop of displaying an image represented by the 
optical Signal or the radio wave signal when the vehicle 
is positioned out of the region around the Stopping 
position and the level detected by Said radio wave 
Signal level detector is lower than the predetermined 
level, 

wherein an image represented by the optical signal or the 
radio wave signal is not displayed on Said display unit 
when said Selector Selects the Stop of displaying. 

11. A platform monitoring System according to claim 1, 
wherein: 

Said Selector is responsive to the position of the vehicle for 
Selecting: 
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(a) the optical signal when the vehicle is positioned in the 
region around the Stopping position; 

(b) the radio wave signal when the vehicle is positioned 
out of the region around the Stopping position and the 
vehicle positioned in the range from the region around 
the Stopping position to the predetermined position 
behind the Stopping position in the vehicle running 
direction; and 

(c) a stop of displaying an image represented by the 
optical Signal or the radio wave signal when the vehicle 
is positioned out of the region around the Stopping 
position and the vehicle is positioned out of the range 
from the region around the Stopping position to the 
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predetermined position behind the Stopping position in 
the vehicle running direction, 

wherein an image represented by the optical signal or the 
radio wave signal is not displayed on Said display unit 
when said Selector Selects the Stop of displaying. 

12. A platform monitoring System according to claim 1, 
wherein: 

an image transmitted through the optical Signal has a 
quality higher than an image transmitted through the 
radio wave Signal. 


